The onset of dopaminergic innervation during ontogeny decreases melanotrope proliferation in the intermediate lobe of the rat pituitary.
The onset of dopaminergic innervation and its effects on melanotrope proliferation were investigated in the rat pituitary intermediate lobe. Dopamine, and its synthetic rate-limiting enzyme tyrosine hydroxylase, were first detected immunohistochemically on late post-natal day 3 or early postnatal day 4. Axon density was highest at the neural lobe/intermediate lobe border, and decreased toward the pituitary cleft. By postnatal day 10, the adult pattern of tyrosine hydroxylase immunoreactivity was established and remained through post-natal day 14. Neurointermediate lobe dopamine levels, measured by HPLC, correlated well with the increased axon density observed in the immunohistochemical studies. Dopamine could not be measured by our assay (100 fg limit) until post-natal day 3 (439.32 fg/NIL). Dopamine concentration increased to 2.09 +/- 0.425 ng at PN 4, 86.31 +/- 20.42 ng at PN 7, 168.72 +/- 18.37 ng at PN 10. Melanotrope proliferation was determined by [3H]thymidine incorporation before and after innervation. Concomitant with the onset of innervation, the proliferation index dropped from 13.4 +/- 0.01% to 6.5 +/- 0.002% at PN 4, and continued to decrease until a level of 3 +/- 0.003% was established by PN 10. To confirm the inhibitory action of dopaminergic innervation on melanotrope proliferation, rat neonates were injected intracisternally with 150 mg 6-hydroxydopamine to destroy dopaminergic axons within the intermediate lobe. Measurement of dopamine concentrations in neurointermediate lobes of injected animals showed a decrease in dopamine levels as compared to controls. From PN 4 (0.88 +/- 0.165 ng), DA levels gradually increased during development: at PN 5, [DA] = 0.689 +/- 0.104 ng; PN 6 [DA] = 11.60 +/- 2.24 ng; PN 7 [DA] = 20.93 +/- 3.80 ng; and PN 10 [DA] = 27.95 +/- 3.46 ng. Melanotrope proliferation also increased in 6-hydroxydopamine-treated animals. At PN 4, the onset of innervation reduced the pre-innervation proliferation index to 8.75 +/- 0.002%, only a 30% reduction in contrast to the greater than 50% decrease observed in control animals. A stable proliferation level of approximately 7.5% persisted in all subsequent stages with 6-OHDA administration. Our results demonstrated the time of dopamine innervation onset and a characteristic developmental pattern for axons within the rat intermediate lobe. The onset of innervation and increased dopamine concentration suggests increased dopaminergic control of the melanotropes, illustrated specifically by a decrease in their level of proliferation. This is the first presentation of evidence showing that dopaminergic innervation within the intermediate lobe of the rat pituitary regulates melanotrope proliferation.